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ABSTRACT 



This invention relates to drugs that lead to express proteins 
involved in redox regulation that antagonize oxidative 
stresses, which elicit inflammation, alleviate inflammation 
and thus protect living body. 

This invention provides pharmaceutical compositions con- 
taining substances that lead to express, activate or modulate 
protein, wherein the protein is selected among intravital 
redox system regulating proteins, ATP synthetases, glycer- 
aldehyde 3-phosphate dehydrogenases, 14-3-3 proteins, 
phosphatidylethanolamine binding proteins, and the like. 
Preferably, such a substance includes FTS nonapeptide, 
which is so-called serum thymic factor. 

The pharmaceutical compositions of the present invention 
are useful as drugs that can control oxidative stresses by 
administering from outside the body. 
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MEDICINAL COMPOSITIONS 

TECHNICAL FIELD 

[0001] The present invention relates to pharmaceutical 
compositions containing substances which protect and 
repair various injuries of each organ, tissue, or cell including 
emergent and systemic inflammations such as oxidative 
stress such as ischemia of each organ, shock, infection, 
serious trauma, burns, hemorrhagic shock, post ischemic 
reperfusion injuries, multiple organ failure (MOF), fulmi- 
nating hepatitis, respiratory pause, anaphylactic shock, 
graft -versus-host reaction diseases (GVHD), slow inflam- 
mation of peripheral tissues and allergy, and a screening 
method for searching the substances. 

BACKGROUND ART 

[0002] Many diseases are caused by injuries of each organ 
and/or tissue, and necrosis and/or apoptosis of cells. Inflam- 
mation of a living body elicited by uptake of various foreign 
substances, their infection and the like, acts as a trigger of 
these injuries, and further marks the beginning of the repair 
processes. The foreign substances include chemical sub- 
stances such as drugs and environmental hormones, viruses, 
bacteria, protozoan, ultraviolet rays, electromagnetic waves, 
various organs transplanted from others, blood constituents 
transfused from others, and further signals from environ- 
ments and persons which cause psychological stress. Nowa- 
days, from many researches, it is thought that oxidative 
stresses elicited with radicals, which are so-called ROS 
(reactive oxygen species) such as NO and active oxygen, are 
principal cause of bio -injuries. 

[0003] Living organisms are provided with redox systems 
against oxidative stresses caused by ROS, and thus homeo- 
stasis of living organisms is maintained. Antioxidative 
enzymes such as catalase, superoxide dismutase (SOD) and 
the like, are present in living organisms. In addition, we take 
antioxidative vitamines and flavones. A lot of proteins other 
than the above enzymes, which control redox systems, have 
been discovered. They include thioredoxins, thioredoxin 
peroxidases called collectively as peroxiredoxin (including 
NKEF identified as natural killer cell-enhancing factor etc.), 
thioredoxin reductases, protein disulfide isomerases, prob- 
able protein disulfide isomerases, glutathiones, glutathione 
peroxidases, glutathione S -transferases, glutathione reduc- 
tases, hydroperoxideperoxidases, and metalthioneins 
(Hideyo Sato, Shirou Bannai Seikagaku 71, 333-337, 1999). 
Glyceraldehyde 3-phosphate dehydrogenases have been 
known to be a protein up regulated in ischemic conditions (J. 
Lab. Clin. Med., December 1998, 132: 456-63). Further, it 
has been suggested that phosphatidylethanolamine binding 
protein is a factor involved in resistance to cell death 
induced by tumor necrosis factor-a (TNF-oc) (Electrophore- 
sis, 2002, 21: 660-664). 

[0004] In the medical field, antiinflammatory effect of 
steroids was discovered and abuse of steroids, so-called 
steroid mythology, has been repeated. In the wake of warn- 
ing to steroids, the research and development of non- 
steroidal antiinflammatory drugs (NSAIDs) have been 
extensively performed in the past 40 years, well over aspirin 
synthesized in the last century. And many NSAIDs have 
been applied in clinical medicine. Recently, research has 
been focused on COX-2 inhibitors, PLA2 inhibitors and the 
like. Thus, new drugs have been developed and approved. 



[0005] On the other hand, the research on the mechanisms 
of induction of expression -of proteins involved in afore- 
mentioned redox regulation that antagonize oxidative 
stresses which elicit inflammation, alleviate inflammation 
and thus protect living body has been only started. There- 
fore, there have no report on drugs that upregulate these 
proteins, as far as the inventor knows. 

DISCLOSURE OF THE INVENTION 

[0006] Under such circumstance of research, the inventor 
made a plan to search medical agents having such activities, 
and searched substances with low molecular weight and 
weak toxicity. As a results, the inventor found newly that 
serum thymic factor (FTSnonapeptide, FTS), which has 
been found to have behaviors and effects for inhibiting 
injuries and for destruction of each organ, tissue and cell in 
monkey, bovine, sheep, dog, cat, rabbit, guinea pig, hamster, 
rat, mouse, chicken and the like (References 1-15 and 
101-128), have activities and functions leading to express, 
activating and modulating proteins involved in the afore- 
mentioned redox regulation, proteins involved in protection 
of tissue and cell injuries, and proteins involved in supplying 
systems of energy. Furthermore, the inventor confirmed FTS 
is a valuable substance as a medicine, accomplished our 
desired purpose and completed the invention. 

[0007] That is, the present invention provides pharmaceu- 
tical compositions containing substances that lead to 
express, activate or modulate protein, wherein the protein is 
selected among intravital redox system regulating proteins, 
ATP synthetases, glyceraldehyde 3-phosphate dehydrogena- 
ses, malate dehydrogenases, heterogenous nuclear ribonuc- 
teoprotein Als, 14-3-3 proteins, triosephosphate isomerases, 
phosphatidylethanolamine binding proteins, sm22-alfa 
homologs, peptidyl-prolyl cis-trans isomerases. 

[0008] In the preferred embodiment of the invention, the 
present invention provides the above-mentioned pharmaceu- 
tical compositions, wherein the intravital redox system 
regulating proteins are selected among thioredoxins, thiore- 
doxin peroxidases called collectively as peroxiredoxin, 
thioredoxin reductases, thioredoxin-dependent peroxide 
reductases, protein disulfide isomerases, probable protein 
disulfide isomerases, glutathiones, glutathione peroxidases, 
glutathione-S-transferases, glutathione reductases, hydrop- 
eroxideperoxidases, NADH-cytochrome B5 reductases, 
superoxide dismutases, catalases, hemeoxygenases, metalth- 
ioneins. 

[0009] Further, in the preferred embodiment of the inven- 
tion, the present invention provides the afore -mentioned 
pharmaceutical composition containing the substance that 
lead to express, activate or modulate the afore-mentioned 
protein (excluding superoxide dismutases and catalases) are 
FTSnonapeptide called serum thymic factor, or peptides, of 
which the amino add sequence are altered, modified, 
inserted with amino acids or deleted so as to have similar 
biological activities as those of FTSnonapeptide. 

[0010] Furthermore, in the preferred embodiment of the 
invention, the present invention provides the above-men- 
tioned pharmaceutical composition containing the substance 
that lead to express, activate or modulate the afore -men- 
tioned protein are agonists or modulators for receptors, to 
which FTSnonapeptide or precursors of FTSnonapeptide is 
ligand. 
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[0011] In addition, the present invention provides a 
screening method, which comprises screening the sub- 
stances that lead to express, activate or modulate the afore- 
mentioned protein, using amino acid sequences of the afore- 
mentioned proteins, nucleotide sequences encoding the, 
proteins, activities of the proteins, or reactivity to antibodies 
against the proteins as an index. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0012] The present invention is explained in detail below. 
The inventor cultivated various tissues and cells described in 
the references 1-15, induced injuries to the cells by addition 
of drugs or oxidative stress, and observed how cell death 
occurred and the dynamics of the proteins that appeared or 
disappeared. Subsequently, as compared the test group with 
FTSnonapeptide with the test group without FTSnonapep- 
tide, the inventor found that the proteins which were 
involved in redox regulation systems, the proteins which 
were involved in protection of tissue and cell injuries, the 
proteins which were involved in p energy supplying sys- 
tems, and the like were lead to express, activated, in some 
cases modulated, particularly in the group with FTS. In the 
wells whose mitochondra is injured, where the expression of 
the proteins which were involved in redox regulation sys- 
tems was low, it was also found to be normalized in the 
group with FTS. The change of these proteins can be 
examined by the measurements of mRNA level of gene 
encoding the protein, biological activity of the proteins and 
reactivity to the antibodies against these proteins, etc. The 
screening methods in terms of these criteria are applicable to 
exploring other effective drugs. The mRNA level can be 
analyzed by RT-PCR method, Northern blot method, etc. 
Further, the inventor compared survival rate of animals in 
the test group animals with FTS and in the test group 
animals without FTS, which were two divided groups from 
animals infected or administered, with viruses, bacteria and 
drugs such as anticancer drugs that were in common foreign 
substances, and observed the extent of organ injuries histo- 
logically and biochemically. As a result, the inventor recon- 
firmed that survival rate in the test group animals with FTS 
was high and the extent of the injuries of each organ was 
weak as reported previously. In parallel with those, it was 
observed that in terms of histological staining, the proteins 
in redox regulation systems, the proteins in protection of 
tissue and cell injuries, the proteins in energy supplying 
systems, and the like were strongly expressed, and mRNA of 
these proteins were highly expressed, particularly in the test 
group animals with FTS. On the other hand, depending on 
cases, it was found that the expression of those proteins was 
modulated. Moreover, after non-treated animals including 
mice were administered with FTS, and various organs were 
taken off, mRNA level, protein level, biological activity of 
those proteins and reactivity to the antibodies against those 
proteins were studied. It was realized that the expression 
level and the activities of the afore-mentioned proteins were 
increased or modulated as compared to those of the group 
without FTS. There are specific peaks of rise and fall or 
increase and decrease, and transition in the expression of 
each protein in each cell. Thus, it is necessary to select 
optimal reaction condition and reaction time for each protein 
in each cell, in order to search the substances that lead to 
express, activate or modulate these proteins. Also in animal 



tests, it is necessary to -devise to select optimal administra- 
tion method, optimal administration schedule, optimal 
evaluation time for drugs. 

[0013] A preferable example of drugs whose efficacy was 
confirmed in these experimental systems is FTSnonapeptide. 
As described in references 1-15 and 101-128, it is realized 
that FTS reaches physiologically active concentration in 
living organisms and exhibits various physiological effects 
by administering trace quantity of FTS from outside the 
body. It was frequently happened that regarding many 
synthetic substances, optimal concentration for their physi- 
ological action cannot be achieved in the case they are 
administered to animals even if they have strong activity in 
vitro experiments, and desired effects cannot be obtained or 
side effects are remarkably appeared as they react also with 
the action sites which elicit other side reactions. In the case 
of FTS, since it is also a biosubstance in living organisms, 
its useful pharmacological effects are displayed in the desir- 
able physiological concentration range as it exhibits harmo- 
nized effects even if it acts on some action sites. 

[0014] Cells used in the experiments include epidermic 
cell, Langerhans' cell, epithelial cell, smooth muscle cell of 
blood vessel, endothelial cell such as endothelial cell of 
blood vessel, combined cells of cardiovascular cell, fibro- 
blast, myocytes, nerve cell, glial cell, other cells of brain, 
spinal cord, nervous systems, thymus- and spleen-derived 
immunocyte, each cell of blood, bone marrow cell, bone 
cell, chondrocyte, synovial cell, osteoblast, osteoclast, inter- 
stitial cell of each tissue, pancreatic (3 cell, cholecystic cell, 
hepatocyte, hepatic stellate cell, fat cell, mast cell, kidney 
cell, mesangial cell, respiratory organ system cell such as 
lung cell, generative cell, spermatozoa, ovum, urinary organ 
cell etc. In addition, tissues used for biochemical or patho- 
logical examination were taken and separated from each 
organ and body fluids of animal individuals. 

[0015] The injuries to cells and living organisms were 
elicited by hypoxia and ischemia induced physically or 
chemically, by the addition or administration of agents such 
as LPS, TNF, FasL/Fas system proteins, hydrogen oxide, 
methyl mercury, cadmium, cobalt chloride, cisplatin, adria- 
mycin, 5-fLuorouracils, cyclophosphamide, bleomycin, 
methotrexate, vincristine, cytosine arabinoside, penicil- 
lamine, bucillamine, gentamycin, kanamycin, puromycin, 
cyclosporin, tacrolimus, alloxane, streptozotocin, cerlein, 
dextransulfate, amiodarone, cephaloridine, acrylamide etc. 
by irradiation of ultraviolet rays or X-ray, or further by 
infection of various viruses, bacteria, fungus, protozoan, etc. 
In animal experiments, morbid animals, in which injuries 
were induced artificially by using these agents, by the 
immunization of brain's, nerves', or muscles' proteins and 
proteins of living organisms such as collagen etc., or spleen 
cells were transfused, senescence accelerated mouse (SAM), 
ally mouse, scid mouse, spontaneously occurred cardiomyo- 
pathic hamster etc. which have inherently injuries or dis- 
eases, animals that were surgically wounded or burned on 
surface skin or in organs, and tg mice or ko mice which gene, 
has altered, were prepared. 

[0016] As the inventor has described on FTS among drug 
preparations in pharmaceutical compositions of this inven- 
tion in the patent applications that have been filed so far 
(References 1-15), it is appropriate that the pharmaceutical 
compositions of this invention include more improved 
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preparations. As to FTS related substances, the improvement 
of drug preparations of the proteins such as thymosin-like 
protein, thymopentin, thymostimulin, thymomodulin etc., 
which have been so far considered as the members of thymic 
factors, is also expected. Each family of proteins whose 
homologies of amino acid sequence to these peptides and 
proteins are high or low and the like, and medicaments 
including compounds except for those, can be administered 
as pharmaceutical compositions in the form of oral or 
parenteral administration to human and animals. 

[0017] This invention is described in detail below by 
showing examples, but is needless to say to limit the scope 
of the present invention thereto. 

EXAMPLE 1 

[0018] Mouse insulinoma cell-derived p cell line, Min 6 
cells (5xl0 5 /ml) were cultured in Dulbeccco's Modified 
Eagles medium (DMEM) supplemented with 4500 mg/1 of 
glucose at 37° C. under 5% C0 2 +95% air atomosphere 
stream. After 48 hours, the culture was transferred to the 
medium containing 5% FBS, and then 50 ng/ml of TNF-a 
and 1 ng/ml of FTSnonapeptide or PBS were added to the 
medium, and the cultivation was started in the 60 mm plates. 
After 6 hours incubation, the cells were harvested, and 
washed in PBS at 4° C. Obtained pellets were dissolved in 
0.3 ml of buffers for dissolution [50 mM Tris/HCl (pH 8.0), 
150 mM NaCl, 0.02% sodium azide, 100 jug/ml PMSF, 1 
jug/ml of aprotinin, 1% NP-40]. Proteins dissolved in ly sates 
were centrifnged by 15000xg for 30 min at 4° C. for 
separation. Protein concentration in the solution was mea- 
sured by Protein Assay kit (DC Protein Assay; Bio-Rad). 
Subsequently, 2xSDS gel-loading buffer [boiled 100 mM 
Tris/HCl (pH6.8), 200 mM dithiothreitol, 4% SDS, 0.2% 
bromophenol blue, 20% glycerol] was added to the protein 
solution, followed by boiling, 20 jug of proteins were loaded 
on 8% SDS-PAgel, and electrophoresed. After electrophore- 
sis, migrated proteins were transferred on PVDF membrane 
at 15 V for 30 min. Molecular weight of band for the protein, 
which was specifically observed in the group with FTS, the 
protein, of which level was increased, or depending on the 
case, the protein, of which level was modulated, was iden- 
tified by silver staining or coomassle staining. After ten and 
more bands of proteins were hydro lyzed and separated by 
chromatography, some of peptide fragments eluted as many 
peaks were sequentially sequenced. Homology search of 
inner sequences showed the results that among those pro- 
teins, about 55 kD proteins were ATP synthetase (3 chain and 
protein disulfide isomerase, about 47 kD protein was prob- 
able protein disulfide isomerase, 35 kD proteins were glyc- 
ero aldehyde -3 -phosphate-dehydrogenase, malate dehydro- 
genase and heterogenous nuclear ribonucleoprotein Al, 32 
kD proteins were 14-3-3 protein e, ATP synthase y chain and 
hemeoxygenase, 28 kD proteins were antioxidant enzyme 
(thioredoxin peroxidase) and triosephosphate isomerase, 26 
kD proteins were gluthtion-S-transferase and mitochodria 
thioredoxin dependent peroxidoreductase, 24 kD proteins 
were phosphatidylethanolamine binding protein, sm22-a- 
homolog and thioredoxin peroxidase 1, 23 kD protein was 
hydroperoxidoglutathion peroxidase, 18 kD protein was 
peptidyl-prolyl-cis-transisomerase, 12 kD protein was 
thioredoxin. Even if plural peaks of peptide fragments were 
sequenced repeatedly, there were many cases where they 
were proven to be those of the same proteins. Further, after 
ly sates were electrophoressed, each protein was analyzed by 



western blotting using antibodies against these proteins that 
were prepared pro se, or those on sale. As a result, clear 
bands were detected. 

EXAMPLE 2 

[0019] Mouse insulinoma derived p cell line, Min 6 cells 
(5xl0 5 /ml) were cultured in 60 mm plates as likely as 
described in Example 1. Twelve hours later, many of 
adhered cells in the group with only TNF-a were rounded, 
peeled off and floating in the medium. After removal of the 
floating cells, adhered cells were cetrifuged at 100 rpm for 
5 min at 4° C. to harvest. The pellets were resuspended in 
HMW buffer [100 mM Tris-HCl (pH 8.0), 0.5 M NaCl, 25 
mM EDTA, 1% SDS] and treated with RNase (10 mg/ml) 
and Proteinase K. DNAwas extracted by phenol-chloroform 
method, and precipitated with 2.5 fold volume of 100% 
ethanol. Precipitates were washed with 70% ethanol and 
dissolved in TE buffer [10 mM Tris-HCl (pH8.0), 2.5 mM 
EDTA-NaOH (pH 8.0)]. In the group with FTS, flaking cells 
were a little observed, but the numbers were extremely low 
as compared to those in the group without FTS. One jag of 
DNA of cells in the group with or without FTS was loaded 
on 1.5% TAE (Tris-acetate/EDTA) agarose gel, electro- 
phoresed and stained by etidium bromide. Then, the elec- 
trophoretic pattern was analyzed and compared. In the cells 
of the group solely added with 50 ng/ml TNF-a, distinctive 
DNA fragmentation was observed. That is, oligonucleoso- 
mal DNA fragments stood in line with ladder formation. On 
the other hand, in the cells of the group with FTS, distinctive 
DNA fragmentation was not observed. This fact shows that 
FTS protects and suppresses strongly apoptosis of Min 6 
cells by TNF-a. From this information, it was suggested that 
the result was based on the action and effects of the proteins 
whose expression was remarkably induced in the group with 
FTS in Example 1. 

EXAMPLE 3 

[0020] 10 pfu of encephalomyocarditis (EMCD) virus, 
which leads to develop diabetes mellitus and myocarditis, 
was infected in BALB/c AJcl mice according to the inven- 
tor's already reported method [Arch Virol (1996) 141, 
73-83]. Two days and a day before the infection, each 50 jug 
of FTS was administered intraperitoneal^ in mice. And 
saline was administered in control group. FTS group didn't 
develop diabetes mellitus and myocarditis, and control 
group developed them as likely as already reported. Each 
organ was taken off, and in situ hybridization was per- 
formed. In addition, total RNA was isolated from tissue 
extracts and RT-PCR was performed. Electrophoresis and 
Northern blotting were carried out As to proteins, silver 
staining or coomassle staining or western blotting were 
performed. Each band was detected corresponding to the 
proteins that regulate intravital redox systems, ATP syn- 
thetases, glyceraldehydes-3 -phosphate dehydrogenases, 
malate dehydrogenases, heterogenous nuclear ribonucle- 
oprotein Als, 14-3-3 proteins, triosephosphate isomerases, 
phosphatidylethanolamine binding proteins, sm22-alfa 
homologs, peptidyl-prolyl cis-trans isomerases, as likely as 
in the results shown in Example 1. 

EXAMPLE 4 

[0021] Tubular derived clone calls of transgenic mouse 
(outer medullary collecting duct; OMCT cells) were cul- 
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tured in Dulbeccco's Modified Eagles medium (DMEM, 
supplemented with 4500 mg/1 of glucose) at 5% C0 2 +95% 
air stream at 37° C. to confluence. Cells were transferred to 
24 well plates in order to culture in 24 fold areas of medium, 
and 3 hours later, 0, 0.1, 1, 10 jug/ml of FTS or 0, 0.01, 0.1, 
1, 10 juM of thymulin (FTS — Zn) were added and incubated 
for 6 hours. Then 30 jug/m\ of cisplatin, 0.5 jug/ml of 
methotrexate or 1.5 mM H 2 0 2 were added to the cells and 
the cell were further cultured for 48 hours. The cells were 
stained with Mayer's hematoxylin solution, and the effects 
of the drugs on cell proliferation were studied. Addition of 
0.1 jug/ml of FTS or 0.01 juM of thymulin to OMCT cells 
most strongly decreased an inhibitory effect of cell prolif- 
eration by cisplatin, methotrexate or H 2 0 2 . The fact that cell 
toxicity of three species of compounds whose mechanisms 
of toxic expression were different were reduced by the same 
concentration of FTS and thymulin, means that FTS and 
thymulin have enhancing ability of general resistance of cell 
to foreign factors that exhibit cell toxicity. By electrophore- 
sis of the cell lysate as likely as in Example 1, proteins were 
separated and sequenced. As a result, similar results were 
obtained as those in Example 1. 

EXAMPLE 5 

[0022] Five weeks old male ICR mice were divided to 7 
groups, and the 1st group were subcutaneously administered 
with saline daily as a control group. The 2nd and 3rd group 
were respectively administered with 0.5 mg/kg or 1.0 mg/kg 
of FTS subcutaneously only once a day. After 24 hours, they 
were slaughtered and some of organs were minced. Content 
of metalthioneins (MT) of which assay system was present 
were measured in those organs. The 4th and 5th group were 
respectively administered with 0.5 mg/kg or 1.0 mg/kg of 
FTS subcutaneously once a day for three days. Twenty four 
hours after the last administration, MT content was assayed 
similarly. The 6th and 7th group were respectively admin- 
istered with 0.5 mg/kg or 1.0 mg/kg of FTS subcutaneously 
once a day for five days. Twenty four hours after the last 
administration, MT content was assayed similarly. MT con- 
tents of liver, thymus and spleen were increased significantly 
in FTS -administered groups as compared with those of 
control. As to liver, one or three administration of both doses 
of FTS increased MT content 1.7-2.1 fold. As to thymus, 
one, three or five administration of FTS increased MT 
content 3.7-5.7 fold. As to spleen, once, three or five 
administration of FTS increased MT content 2.0-2.8 fold. 
MT contents of each organ didn't decrease to under the 
lower limit of magnification on 6 days after FTS adminis- 
tration. 

EXAMPLE 6 

[0023] Eleven weeks old female BALB/c mice were 
administered with 10 t ug of FTS dissolved in 50 jul of saline, 
and control group of mice were intraperitoneally adminis- 
tered with 50 jul of saline. After 20, 60 or 180 minutes, 
thymus was taken off and total RNA was extracted. The 
expression of genes was analyzed semi-quantitatively by 
RT-PCR. As the results, expression of thioredoxin mRNA 
and glutathione-S-transferase mRNA at 20, 60, 180 minutes 
after the injection, and thioredoxin peroxidase mRNA at 180 
minutes in FTS -treated group was shown to be increased as 
compared with those of control group. Significant difference 
of the expression of actin mRNA was not seen between 
FTS-treated mice and control mice. 



[0024] Industrial Applicability 

[0025] Drug therapy based on symptomatic treatment has 
been carried out extensively to repair many diseases and 
injuries based on damages and destruction of organs, tissues 
and cells. On the other hand, wound healing-stimulation 
drugs have been proposed that promote repairing activity 
and regenerating activity of tissues and cells. However, there 
is no other therapy that surpasses organ transplantation to 
treat serious organ injuries. In order to protect urgent, 
inflammatory, immunological, vascular injuries such as 
myocardial infarction, cerebral infarction, cerebral ishemia, 
cerebral hemorrhage, post ischemic reperfusion injuries, 
severe infection, septic shock, serious trauma, burns, hem- 
orrhagic shock, multiple organ failure, fulminating hepatitis, 
respiratory pause, anaphylactic shock, and graft versus host 
reaction disease (GVHD) etc. at transplantation of kidney, 
lung, liver, pancreas, heart, skin, cornea, cerebral cells and 
nervous tissues etc., and so as to alleviate the injuries as far 
as possible, there are no ways other than mobilizing all the 
enzyme proteins defending oxidative stress, the proteins 
involved in protection and regeneration of tissue and cell 
injuries, and the proteins involved in energy providing 
systems, and cytokines, and growth and/or differentiation 
factors, all provided in living organisms. On the other hand, 
substances to prevent and obstruct daily, slowly-progressed 
lifestyle -related diseases (diabetes mellitus, lipid metaboliz- 
ing disease, arteriosclerosis, various kinds of granulocyte- 
inducing diseases, stresses occurred in the continuous sym- 
pathetic nerve -dominant life, ishemic coronary disease, 
cerebro and neuro degenerative disease, rheumatoid arthri- 
tis, various kinds of renal diseases, various kinds of hepatic 
diseases, ulcerative colitis, various kinds of autoimmune 
diseases, cancers etc.) and food allergy, further demyelinat- 
ing diseases such as multiple sclerosis, myasthenia gravis, 
amyotrophic lateral sclerosis, muscular dystrophy, multiple 
neuritis, SLE, scleroderma, behcet etc. were also the enzyme 
proteins defending oxidative stress, the proteins involved in 
protection and regeneration of tissue and cell injuries, and 
the proteins involved in energy providing systems, and 
cytokines, and growth and differentiation factors, all pro- 
vided in living organisms. Peptides such as FTS originally 
present in living organisms are thought to be situated as 
control towers or mediators that have a function inducing 
such defending proteins and the like. Research, which 
explores substances regulating oxidative stress such as FTS, 
is exceedingly important, as drugs that can be administered 
externally. Substances selected by be screening methods 
disclosed by this invention are accepted as drugs, which acts 
similarly as FTS. They will be worthy of being examined to 
develop as drugs similar or comparable to a drug such as 
FTS that is a biogenic substance, and exhibits clear medici- 
nal virtues by oral or parenteral administration in living 
organisms. 
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1. A pharmaceutical composition containing a substance 
that leads to express, activates or modulates protein, wherein 
the protein is selected among intravital redox system regu- 



lating proteins, ATP synthetases, glycer aldehyde 3-phos- 
phate dehydrogenases, malate dehydrogenases, heterog- 
enous nuclear ribonucleoprotein Als, 14-3-3 proteins, 
triosephosphate isomerases, phosphatidylethanolamine 
binding proteins, sm22-alfa homologs, peptidyl-prolyl cis- 
trans isomerases. 

2. The pharmaceutical composition according to claim 1, 
wherein the intravital redox system regulating proteins are 
selected among thioredoxins, thioredoxin peroxidases called 
collectively as peroxiredoxin, thioredoxin reductases, 
thioredoxin-dependent peroxide reductases, protein disul- 
fide isomerases, probable protein disulfide isomerases, glu- 
tathiones, glutathione peroxidases, glutathione-S -trans- 
ferases, glutathione reductases, hydroperoxideperoxidases, 
NADH-cytochrome B5 reductases, superoxide dismutases, 
catalases, hemeoxygenases, metalthioneins. 

3. The pharmaceutical composition according to claim 1 
or claim 2, wherein the substance that leads to express, 
activates or modulates proteins is FTSnonapeptide called 
serum thymic factor, or peptides, of which the amino acid 
sequence are altered, modified, inserted with amino acids or 
deleted so as to have similar biological activities as those of 
FTSnonapeptide (in claim 2, excluding where the proteins 
are superoxide dismutases and catalases). 

4. The pharmaceutical composition according to claim 1 
or claim 2, wherein the substance that leads to express, 
activates or modulates proteins is agonists or modulators for 
receptors, to which FTSnonapeptide or precursors of FTS- 
nonapeptide is ligand. 

5. A screening method, which comprises screening the 
substances that lead to express, activate or modulate protein, 
using amino acid sequences of the aforementioned proteins, 
nucleotide sequences encoding the proteins, activities of the 
proteins, or reactivity to antibodies against the proteins as an 
index, wherein the protein is selected among intravital redox 
system regulating proteins, ATP synthetases, glyceraldehyde 
3-phosphate dehydrogenases, malate dehydrogenases, het- 
erogenous nuclear ribonucleoprotein Als, 14-3-3 proteins, 
triosephosphate isomerases, phosphatidylethanolamine 
binding proteins, sm22-alfa homologs, peptidyl-prolyl cis- 
trans isomerases. 



